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cross talk. Here, we show that Xenopus Tsukushi (X-TSK) is
expressed in ectoderm, endoderm and the dorsal blastopore lip
in contrast to much lower expression in ventrolateral mesoderm
during early gastrulation. X-TSK has multiple activities to
inhibit BMP and FGF signalling whilst activating nodal (Xnr2)
signalling. X-TSK expressed in the vegetal region potentiates
endoderm formation through simultaneous coordination of
these multiple signals. In contrast to this, X-TSK free
ventrolateral marginal zone, which is created by FGF-MAPK
mediated transcriptional downregulation, permits formation of
ventrolateral mesoderm. Our observations propose a novel
mechanism in which X-TSK refines the field of positional
information by regulation of multiple pathways in the
extracellular space, thus refining germ layer formation in
early embryogenesis.
doi:10.1016/j.ydbio.2007.03.614
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Neural development in two species of Engystomops
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We analyzed the early neural development of E. color-
adorum and E. randi. These frogs are endemic species from
Ecuador that build foam nests on water surfaces and have a
fast developmental rate. The small, white eggs of these frogs
measure 1.3 and 1.1 mm in diameter, respectively. Neural
morphology was analyzed in cross sections stained for cell
nuclei. The neural plate and the neural tube were
morphologically comparable to Xenopus laevis embryos.
Embryos were immunostained against the neural cell
adhesion molecule (NCAM) to detect the neural tube. The
cranial neural crest (NC) was detected with an antibody
against antigen 2G9. The NCAM immunostaining in whole
mount strongly marks the neural tube and optic vesicles; in
contrast the migrating NC cells were negative. The NC was
detected in tail bud stage embryos that were immunostained
against antigen 2G9. The cranial streams of NC cells were
prominent and strongly positive. We identified the mandib-
ular, hyoid, branchial anterior and branchial posterior
streams of NC cells, and the neural tube. Rhombomeres 3
and 5 were negative for 2G9. Neural development was
similar in the two species analyzed. The smaller embryos of
E. randi, however, gave clearer immunostaining patterns.
The neural pattern of development in these frogs is similar
to that of other frog species. Large streams of cranial CN
crest cells, however, are uncommon among frogs and have
been detected before only in the marsupial frog Gastrotheca
riobambae. This is the first description of neural develop-
ment in Engystomops.
doi:10.1016/j.ydbio.2007.03.615
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A specific region in an embryo is often subdivided into
subregions when embryogenesis proceeds. For example, the
brain in a vertebrate embryo is subdivided into telencepha-
lon, diencephalon, mesencephalon and rhombencephalon
during the early development. In case of mesencephalon it
has been shown that the precise position is determined by
the mutual direct or indirect repression of transcription
factors, Pax6-Engrailed/Pax2 and Otx-Gbx. Once the posi-
tion of a subregion, or a compartment, is fixed, however,
they must be further maintained; the cells in the compart-
ment must be kept as one group, so that they do not
intermingle with the cells in other compartments, at least for
a certain time period. One way to keep cells as a group is to
use homophilic cell adhesion molecules, e.g. cadherin.
Another way is to employ a repulsive cell surface molecule
system, e.g. Eph-Ephrin system. Eph-Ephrin system has been
shown to be involved in some important biological process
including cell sorting, axon guidance or cell migration. Eph
comprises a family of receptor tyrosine kinases and classified
into two classes, EphA and EphB, based on the type of the
ligands, which also classified into two classes, EphrinA and
EphrinB, based on the molecular structure. Here, using
overexpression experiments in the developing brain of chick
embryos with in ovo electroporation we present the evidence
that Eph-Ephrin system may contribute the maintenance of
mesencephalon as a compartment. We also show that Eph-
Ephrin system may contribute the overall morphology of the
developing brain.
doi:10.1016/j.ydbio.2007.03.616
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The vertebrate forebrain controls many essential functions
including memory and emotional regulation. ZIC2 and several
Hedgehog (Hh) pathway members are essential for correct
forebrain development in humans, but the mechanisms of
their functions are not understood. To dissect these mechan-
isms, we have identified a novel early role for zebrafish
Zic2a, a ZIC2 ortholog, during diencephalic development. We
used knock-down and overexpression assays to show that
zic2a is required and sufficient for transcription of foxb1.1, a
marker of diencephalic precursors during late gastrula stages.
Intact Hh signaling acting through Gli1 is required for the
correct patterning of foxb1.1, but not for its transcription.
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